The prevention of mother-to-child HIV transmission (PMTCT) is a complex challenge in heavily affected and resource-limited settings such as South Africa. Management of PMTCT requires a cascade of interventions that need to be addressed to effectively decrease the risk of HIV transmission to infants. This PMTCT cascade includes incremental components that can be shaped and influenced by the patientÁprovider relationship. The relationship that a pregnant woman has with her care providers may possibly affect decisions that she makes concerning her antenatal care and may, in turn, influence the quality of the care provided. A patientÁprovider relationship scale (PPRS) was developed in Pretoria, South Africa with two aims: first, to quantify the patientÁ provider relationship in an antenatal population in a resource-limited setting and provide preliminary evidence of its reliability and validity; and second, to determine whether the patientÁprovider relationship has an effect on PMTCT. The instrument was administrated in a cross-sectional pilot study to a group of women at discharge after delivery (n0192) at two major hospitals in South West Tshwane. Statistical analysis of the instrument showed high reliability (a00.91) and preliminary evidence of its validity including significant associations with participants' attitudes regarding the functioning of the clinics and a single statement (the clinic staff ''know me as a person,'' R 00.47, p B0.001) that has been shown previously to have a significant association with adherence to antiretroviral treatment. For HIV-positive participants, the PPRS was significantly associated with statements related to important components of the PMTCT cascade. In addition, those with substantially inadequate antenatal care ( 52 visits) and those who did not initiate highly active antiretroviral therapy, although eligible, had significantly poorer PPRS scores. The PPRS is a potentially useful, context-appropriate instrument that could have an important role in future research focused on improving PMTCT and decreasing the risk of HIV infection in children.
Introduction
According to the 2010 WHO Progress Report on HIV/AIDS, there were approximately 1.4 million HIV-positive pregnant women annually in need of the prevention of mother-to-child HIV transmission (PMTCT) services to reduce transmission to their HIV-exposed infants (WHO, UNAIDS, & UNICEF, 2010) . Most new cases of pediatric HIV infection occur in sub-Saharan Africa and despite substantial efforts aimed at PMTCT in these areas, programs are not functioning optimally and vertical transmission of HIV remains a critical contributor to high child mortality (Bancheno, Mwayumba, & Mareverwa, 2010; WHO et al., 2010) .
Effective PMTCT is a cascade of incremental interventions that includes antenatal counseling and patient education, CD4 testing, adherence to medications, perinatal management, and postnatal issues including infant feeding practices and family planning. Increased access to and availability of PMTCT services and medications have been achieved in several areas of sub-Saharan Africa (Bancheno et al., 2010; Horwood et al., 2010; Msellati, 2009) . Despite these achievements, full PMTCT coverage remains relatively low because of incomplete adherence to components of the PMTCT cascade (Navario et al., 2010 , Stringer et al., 2010 . Specific weak points in the cascade have been identified, such as women not returning to collect CD4 test results (Bancheno et al., 2010; Msellati, 2009 ) and failure to initiate highly active antiretroviral therapy (HAART) when appropriate (Horwood et al., 2010; Msellati, 2009) .
Qualitative studies done in Africa have suggested that the relationship between the patient and provider *Corresponding author. Email: brian.forsyth@yale.edu has an important role in PMTCT. Kebaabetswe in Botswana described negative attitudes of healthcare providers as a significant barrier for women enrolling in PMTCT (Kebaabetswe, 2007) , and a study done in South Africa described disrespectful treatment of patients by providers resulting in PMTCT participants abandoning treatment (Aspeling & Van Wyk, 2008) . Similarly in a study done in Coˆte d'Ivoire, Painter, Diaby, Matia, and Lin (2004) interviewed women who had failed to return to PMTCT and reported that the majority blamed interactions with staff for why they had not returned, with some women describing being fearful of the staff.
A number of studies conducted with nonpregnant, HIV-infected patients have shown that the quality of the relationship between the patient and provider can have an important effect in other areas of HIV care (Bakken, Holzemer, & Brown, 2000; Ingersoll & Heckman, 2005; Molassiotis, Morris, & Trueman, 2007; Schneider, Kaplan, Greenfield, Li, & Wilson, 2004) . Beach, Keruly, and Moore (2006) showed that medication adherence was significantly increased among individuals who responded positively to the one statement, ''My HIV provider really knows me as a person.'' Scales have been previously developed in the USA to evaluate patientÁprovider relationship in HIVaffected populations and have demonstrated the importance of this relationship in other areas of management such as adherence to antiretroviral therapy. However, to our knowledge, there is currently no validated quantitative instrument for assessing the quality of the patientÁprovider relationship within antenatal care in an African setting. The development of such a measure would bring a focus to this area that likely has important consequences on the vertical transmission of HIV. Furthermore, deficiencies in the patientÁprovider relationship are potentially remediable and an instrument could be used to first identify deficiencies and document improvement. Thus, there were two specific aims of this research. First, we sought to develop a scale to quantify the patientÁprovider relationship for all antenatal clinic attendees, and provide early evidence of its reliability and validity. Second, we aimed to use the scale to determine whether the patientÁprovider relationship has an effect on adherence to PMTCT.
Methods
The research was conducted in three phases: (1) development of a patientÁprovider relationship scale (PPRS) through adaptation of previously constructed scales, addition of items appropriate for the local context, and formulation of items into one scale; (2) implementation of the scale in a study sample of women at discharge after delivery in the South West Tshwane sub-district in Pretoria, South Africa; and (3) analyses to evaluate relationships between scale scores and components of PMTCT. The study protocol was approved by the Research Ethics Committee of the Faculty of Health Sciences of the University of Pretoria and the Yale University Human Investigation Committee.
Development of the scale
Preliminary scale items for the evaluation of the patientÁprovider relationship were selected after review of four previously developed instruments in the USA (Bakken et al., 2000; Galassi, Schanberg, & Ware, 1992; Littlefield & Adams, 1987; Schneider et al., 2004) . Items were selected based on the relevance of each item to this study population and objectives. Interviews were held subsequently with clinical and research staff members in South West Tshwane to assess the relevance and context of the selected items.
A focus group discussion was conducted with six women of unknown HIV status attending an antenatal clinic at Kalafong Hospital to gain insight on cultural elements and understandings, to aide in the adaptation of the scale to the local context. The patient-provider relationship scale (PPRS) was then created, consisting of 19 items, each with four responses, ranging from ''always'' (4) to ''never'' (1).
Administration of the scale
The scale was administered to a convenience sample of mothers following delivery at two hospitals in South West Tshwane Á Kalafong Hospital and Pretoria West Hospital Á over a period of nine weeks from June to August 2008. The hospitals are located in a historically disadvantaged area of the Tshwane Metro Council and serve a largely black, low to middle socioeconomic class, and urban population. Written consent was obtained for all participants and interviews took place in private locations to ensure confidentiality. In addition to the scale items, participants were asked about the number of antenatal visits they attended and their opinions regarding specific operations of the antenatal clinic. All women were also asked whether they had HIV testing done in pregnancy and, if so, the result of the test. Women who identified themselves as HIV-positive were asked additional questions relating to PMTCT. The researchers used the patient's medical file for independent validation of health measurements, AIDS Care 681 including HIV status, number of antenatal visits, CD4 count, and current medications, specifically antiretroviral treatment regimens.
Data analyses
Analyses were performed to evaluate each of the scale items for possible inclusion in the final instrument. Item-total correlation analysis was conducted to identify poorly performing items and items with low correlations (using r B0.5) were removed from the scale. Principal components analysis was conducted to identify potentially different factors present in the scale. Items that had a factor loading 0.4 and did not load on multiple factors were considered part of a factor. The internal consistency was examined using the a-coefficient statistic.
A measure of the concurrent validity of the scale was provided by comparing scores using Student's t-test for those agreeing or disagreeing with the single statement ''the clinic staff know me as a person,'' a statement that has been shown previously to have significant association with adherence to antiretroviral treatment (Beach et al., 2006) . In addition, the association between PPRS and the patients' experiences with the clinic operations was examined to provide evidence supporting the face validity of the scale. Analyses were conducted on all HIV-positive participants to determine whether there were associations between PPRS and identified components of PMTCT, using t-tests and ANOVA when appropriate. All analyses were conducted using SPSS † (Versions 16.0 and 18.0; SPSS Inc., Chicago, IL, USA).
Results
Of the 196 women interviewed, four were excluded from all analyses because they had not attended any antenatal care. The 192 participating women received antenatal care from over 50 clinics, although the majority of care was received at the 11 antenatal clinics located within the South West Tshwane subdistrict. Fifty-three women (27.6%) reported having received antenatal care at two different clinics. The mean age of the study sample was 26.1 years, and 83% of participants had completed at least Grade 10 (Table 1) . More than three quarters (77%) of the participants attended the antenatal clinic nearest to their home and averaged 4.60 visits during their pregnancy. Of the 192 participants, 25% (n 048) were HIV-positive. One participant was found to be HIV-positive on chart review alone and therefore was not asked further questions related to PMTCT. The HIV-positive participants were significantly older, less educated, and had more children than those who were HIV-negative (Table 1) . Five participants did not know their HIV status and no test results were documented in the medical file.
Item analysis
As seen in Table 2 , all item-total correlations were relatively high, ranging from 0.759 to 0.425, with only four items with correlation coefficients less than 0.5. The results of the factor analysis indicated a single factor solution (Table 2) and that all scale items contributed to the measurement of the patientÁ provider relationship. The four items with lowest item-total correlations also had the lowest factor loadings and the decision was made to exclude these items. One further item (''kept my information confidential'') was also eliminated because a relatively large number of participants (13.8%) chose not to answer the question. The internal consistency of the final 14-item scale demonstrated high reliability (a 00.91).
Scores for the final 14-item PPRS ranged from 17 to the maximum score of 56 with the higher score indicating a more positive relationship. The mean PPRS score was 41.46 [SD 011.01]. There was not a Table 1 . Sociodemographic characteristics of study sample (n 0192).
Characteristic
Total study sample (n 0192)
HIV-negative women (n 0139)
HIV-positive women (n 047) Results supporting the validity of the scale A single measurement of participants' relationship to the clinic staff was used to provide supporting data for the validity of the developed scale. The participants were asked whether they agreed or disagreed with the following statement: ''The staff at the clinic really know me as a person.'' This single measurement was found to have a significant association with the PPRS scores (R 00.47, p B0.001).
Significant associations were also found between the PPRS score and participants' experiences regarding the operations of the antenatal clinics (Table 3) .
Higher PPRS values (better relationships) were associated with positive responses to statements about the clinic staff arriving at work on time (pB0.001) and having convenient clinic hours (pB0.001). Relationships were also significantly better for women who did not attend the antenatal clinic nearest to their home (p B0.001). Conversely, lower PPRS scores (worse relationships) were associated with being turned away from the clinic while it was open (p B0.001) and difficulties understanding the staff because they spoke different languages than the participant (p 00.011).
Associations with components of PMTCT
For the HIV-positive sample, associations between PPRS score and various components of the PMTCT (Pattinson, 2007) . Therefore, in this study, attending the antenatal clinic five or more times was deemed ''adequate care,'' attending three to four visits was deemed ''inadequate care,'' and attending only one to two visits was deemed ''substantially inadequate care.'' As shown in (Table 4) . Women who felt poorly informed about testing and that they had not been allowed to decide about testing had poorer relationship scores, although differences were not statistically significant. Better relationships were significantly associated with women reporting that they had been given enough information about HIV (pB0.05), that staff had answered all of their questions about HIV (pB0.01) and that the staff had clearly explained why it was important to take medicines as prescribed (p B0.01).
Higher PPRS scores were also associated with participants' responses to statements that related to follow-up care: patientÁprovider relationships were significantly better among those who reported that the staff had explained the baby's immunizations (p B0.05) and had discussed family planning (p B0.01). CD4 count testing and initiation of HAART were analyzed as a third component of PMTCT and associations with PPRS score were examined. Testing was done for 41 participants (87.2%). No significant difference was found between those who had a CD4 count performed and those who did not. In addition, the number of antenatal visits did not significantly differ between those who had CD4 testing and those who did not. The local policy of the South West Tshwane sub-district regarding initiation of HAART at the time of the study was based on the national government policy (National Department of Health, 2008), but allowed for initiation of HAART at a slightly higher CD4 count (250 vs 200), or clinical manifestations of advanced disease (Stage IV WHO clinical classification). Of those who had CD4 counts done, 19 (50.0%) were above 250, five (13.2%) had counts between 200 and 250 and 14 (36.8%) were below 200. Results were not known or documented for five participants. A total of 22 participants (53.7%) were deemed eligible for HAART, however, five of these women (22.7%) did not receive HAART during the antenatal period. Importantly, PPRS scores were significantly lower for those Table 4 . PatientÁprovider relationship scores (PPRS) and associations with components of the prevention of mother-to-child HIV transmission (PMTCT), HIV-positive participants (n 047).
Antenatal care visits
Mean PPRS (SD) p 
Discussion

Scale development
The primary aim of this research was to develop a scale to quantify the patientÁprovider relationship for antenatal clinic attendees and provide evidence of its reliability and validity. The scale developed was tailored to the cultural context in South Africa, was easy to use, relatively quick to administer and the final scale was shown to have good reliability. While a factor analysis demonstrated that the scale was composed of just one factor, it was perhaps notable that the two items that had the strongest correlation with the total scores relate to being shown ''respect'' by staff and the next three items had to do with being supported and helped with problems, suggesting that these were important components of the patientÁprovider relationship. Evidence supporting the validity of the scale included the fact that PPRS correlated with a global measure of the patientÁprovider relationship that has previously been shown to be associated with patient characteristics, such as being more adherent to HAART and having an undetectable serum viral load (Beach et al., 2006) . In addition, patients with lower PPRS scores tended to be more critical of the operations of the clinics, reporting such things as staff not arriving on time and having been turned away from the clinic.
The potential effect of the patient Á provider relationship
on PMTCT
The study results demonstrated compelling associations relating to the application of the scale to the HIV-positive subgroup, which have important implications for PMTCT programming. Relationship scores were worse for women who reported poor communication by clinic staff relating to HIV care and follow-up for themselves and their children Á all of which are critically important to the success of PMTCT programming. Women with lower relationship scores also reported they had not been informed about the importance of HIV testing and felt they had decreased autonomy in deciding about testing although in this small sample these differences were not statistically significant. These findings would suggest that even in instances where testing is routine and provider initiated, the quality of the relationship between provider and patient may have an important effect on the patient's acceptance of PMTCT. Poorer relationships were also associated with lower clinic attendance and sub-standard HIV care; women reporting poorer relationships were less likely to be initiated on HAART. This latter finding is particularly important because mothers with low CD4 count have an increased risk of mother-to-child HIV transmission both intrapartum and postnatally (Chasela et al., 2008; Jourdain et al., 2007) . The HIV-positive sample in this study was relatively small, however, and more research is needed for validation of this instrument in other HIV-positive populations.
A further potential limitation of the study was that the results may have been affected by recall bias as all data relating to antenatal care and relationships were obtained by self-report. Medical chart reviews were conducted, however, to independently validate available data points such as initiation of HAART. Also, it should be noted that the relationship between substantially inadequate antenatal care for HIVpositive participants and PPRS score may have been in the opposite direction than described. Namely, if participants did not come often to the clinic for antenatal visits, perhaps, they did not have the opportunity to develop better relationships with the healthcare providers.
Conclusions and implications
The study results demonstrated quantitatively what has been observed in prior qualitative studies Á that the relationship between the patient and her provider can have an important effect on her ability to participate fully in PMTCT. In this study, we were not able to assess all of the necessary components of PMTCT, such as the need for a woman to take all of her antiretroviral medications, and we were not able to examine the possible relationship between the patientÁprovider relationship and the likelihood that she would return for family planning after delivery, or be able to maintain exclusive breast feeding. We would hypothesize, however, that each of these important components of the PMTCT cascade, is affected by the relationship between a patient and her provider.
An instrument that has been specifically developed for the context of antenatal care in a resourcelimited country will enable further examination of the role of the patientÁprovider relationship in PMTCT. More important, it brings focus to ways in which PMTCT can be improved. By quantitatively assessing the patientÁprovider relationship and seeking to AIDS Care 685 improve this within health care systems, there is the potential for improving adherence to PMTCT and decreasing the risk of HIV infection among infants.
